The effect of an iron chelating agent on protoporphyrin IX levels and phototoxicity in topical 5-aminolaevulinic acid photodynamic therapy.
In 5-aminolaevulinic acid (ALA)-photodynamic therapy (PDT), the prodrug ALA is endogenously converted to the active sensitizer protoporphyrin IX (PpIX), while further conversion of PpIX to haem requires iron. To explore the potential of the iron chelator desferrioxamine (DFO) to enhance PpIX levels and phototoxicity in ALA-PDT. A series of six doses of 2% ALA solution was iontophoresed into the healthy skin of each ventral forearm of 10 volunteers. One arm was pretreated with 20% DFO in aqueous cream, while the control arm received aqueous cream alone, for 16 h. At 5 h following iontophoresis, skin-surface PpIX fluorescence was measured, following which the forearms were simultaneously irradiated with 100 J cm-2 broadband red light. The phototoxic reaction was assessed at 24 h postirradiation as the minimal phototoxic dose (MPD) and with quantification of erythema. Next, eight patients with two superficial basal cell carcinomas or two plaques of Bowen's disease of similar appearance received 20% ALA topically to one lesion and 20% ALA with 20% DFO to the other, for 3 h. Skin-surface PpIX fluorescence was measured at 5 h, following which lesions were irradiated with 100 J cm-2 broadband red light. In healthy skin, PpIX fluorescence increased with increasing ALA dose at DFO-treated and untreated sites (P < 0.0005); PpIX fluorescence peak values were consistently higher in DFO-treated compared with control sites (P < 0.02). Erythema also correlated with ALA dose (P < 0.0005), but a significant difference between active and control sites occurred only at low ALA dose (P < 0.05). The median MPD appeared lower at the DFO-treated sites, at 6 mC vs. 12 mC (P = 0.06). In contrast, in lesional skin there was no consistent difference in PpIX fluorescence levels between those treated with and without DFO. While iron chelation augmented ALA-PDT phototoxicity in normal skin, this occurred only at low ALA dose. Addition of DFO does not appear to confer additional benefit in ALA-PDT of nonmelanoma skin cancers.